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GENETILC ENGINEERED CELLS AND CELL S5YSTEMS

o Qverview

Prokaryolic and eukaryolic cells respond fo environmental
conditions and stressors by a specific sequence of events at
the genetic and molecular level. The genetic engineering of
plasmids containing specific sets of promoter and response
genas endable the stable traonsfection o these genes Inlo
differant cell wpes. The stressor-response aelement can be
tumed onfoff in a dose-dependent manner by exposure o the
environmental stressor or inducer Incorporaling a reporter
systemn such as Green Fluorescent Protein, Renilla luciferase, or
Loclloci as the response gene enables detection.
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The overall goal s o davelop a set of benchmark bicraporan o
shudy the effect of the spoce and planetary environments on living
systems.

* provide sensing copability for o wide range of environmenial
shraszors inciuding various types of radiafion, chamicals ond
gases.

* benchmark living systems as reporters will advance owr

understanding of the synergistic effects of mulliple shressors on life
in complex anvironments.

» axplore concapl for microgravity oz o selective pressure on
raplicating cell populations.

+ Sanfinal sysiems fo assass the compalibiity of exraterasiral
arvdronmants with femasiral life forms

* ramole sansing systems for unmanned exploralion

= Cloning gene(s) of interest into appropriate expression
vaeclors

* Inducible gene expression systems

* Transtacting prokaryotic and eucaryolic cells

* Developing benchmark panel of bioreporters for space
and planetary stressors

= Establishing blosignatures and Informatic systems to
monitor spoce and planetary environments

= Significant benefits will be reallzed in savings of power,
space, fluids and waoste

Mammalian cells were stably transfected with Lacl and LocZ
oparons and exposad fo high energy lonizing radiation for
mutational invastigotions of spoce rodiation.

Mammalian cells were stably transfected with eGFP and eGFP
fusion profeins for the Investigation of molecular Induction of
gene axprassion in microgravity analog bicreactors.
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